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disparity between the two suggested that the relationship may not be linear. 66 for the duration of the soak. ) =0.34, P<0.0001) that the total volume filtered is only about one third of 91 that which is predicted using the average of the flow as measured at set and pull. This could be 92 because the net clogs and slows quickly (decelerating decay in net filtration rate) or that the 93 reading obtained at pull time is a poor proxy measure for the total volume filtered because of 94 the disturbance causing a poor measure of flow. It is likely a combination of these two factors. 95
To measure the decay in net filtration rate during net deployment and get a better appreciation 96 for when during the soak time the water is filtered, a flow meter that sequentially logs flow and 97 time would be required. Unfortunately most affordable flow meters are not data loggers. There 98 are a couple of approaches to solve this issue in an affordable manner and obtain a better 99 estimate of volume filtered by the net and therefore a more accurate estimate of CPUE. One 100 approach is to capture continuous flow rate data for the whole period. There are flow meters 101 with data loggers built in (Valeport, 2014) but unfortunately these tend to be prohibitively 102 expensive. This preliminary study describes a novel but simple method to cost effectively 103 measure the change of performance of drift nets deployed in rivers over time.
target species. In turn this could lead to better catch per unit effort (CPUE) calculations, making 107 more valid spatial or other comparisons using data from drift net sampling. This is particularly 108 so when drawing density or temporal conclusions about larval drift from data collected with 109 drift nets. 110 Method 1.3 111
Netting 112
A drift net (0.5mm mesh) was suspended on a chain across the river and below a riffle at three 113 separate sites on two or three nights over a three week period in December 2014 in the 114
Murrumbidgee River. The sites were selected to ensure sufficient flow for the net function and 115 flow meter (3-9 m 3 /min). Most drift net protocols make an estimate for flow over the period by 116 deploying a flow meter in the mouth of the net to measure the rate at which water enters the net 117 and from this a volume can be calculated knowing the diameter of the net to calculate the 118 volume of the 'cylinder' of water that has been filtered. 119
Flow 120
The net had a General Oceanic's flow meter (Figure 4 ) suspended in the opening to measure 121 the flow rate, which, given a known area of the opening of the net (0. (1)
Camera
mounting the camera on the frame of the net a series of images of the meter were made, each 134 with a time stamp. 135 A GoPro Hero 3 camera was attached to the drift net rim with cable ties ensuring it was 136 pointing towards the counter on the centrally mounted flow meter. It was configured to record 137 one image per minute. The light sensitivity of the camera is high allowing acceptable image 138 quality even under somewhat turbid conditions. The total soak time was between 16 and 18 139 hours, but image data was collected for the first 180-220 minutes of the soak. This time during 140 which data was collected was limited as a function of the unmodified battery life of the camera. 141
The net was rinsed between each netting event. 142 The flow meter count from images at 5 minute intervals was recorded and converted to flow 146 and volume using equation (1) and (2) and graphed to visualise change over time. Datausing Tableau and R. From this 5 minute periodic data a decay curve was plotted. 149
The first three hours (180 minutes) was used to compare volumes within and between sites for 150 netting events. The volume filtered after 180 minutes until the end of soak was calculated using 151 above formulae and by 'numerical integration' (Roy Haggerty, n.d.) which assumes a linear 152 decay model for this portion as there is no intermediate data. Despite the small sample size (n=7) it appears that there is variation in the rate of net 165 performance decay within and between sites over the first 180 minutes of soak time (Table 1) .it was linear net performance decay we would expect 50% of the volume to be sampled at 90 168 minutes. Comparing the mean 75 minutes, with the expected mean of 90 minutes using a one 169 sample t-test suggest there is only a 6% chance that this difference is due to chance. It appears 170 likely therefore that decelerating decay in filtration rate rather than liner decay is most common 171 during the first 3 hours. 172 In Figure 6 it can be seen that the net performance decay curves differ between sites and 178 differ at the same sites on different days. Examples of no performance decay (L2), 179 accelerating (N2), decelerating (B1) and linear net performance decay (L1) are apparent 180 within the first 3 hours of filtration. 181
Total Soak Time 182
Over the total soak time all cases indicate that the decay in filtration rate is decelerating as on 183 average 43% of the total volume is sampled by 3 hours (just 15% of the soak time). There is a 184 significance difference between the proportion of the total volume sampled in 180 minutes with 185 that which would be expected after 180 minutes if the decay had been linear (two-tailed t-test, p 186 = 0.0021). While it is unsurprising that there is decay in net performance over time, or even 187 that the decay is decelerating, it is useful to observe how quickly it occurs when sampling and 188 particularly the variance that occurs between and within sites. 
192
There is a high variability between sites and between netting events at the same site. A 193 disproportionately large volume of water is filtered early in the soak period in all cases (Table  194 2). 195 In some cases net performance drops of rapidly -approaching asymptote in as little as 3 hours. 231
This will have has a major impact on volume calculations and therefore any derived catch per 232 unit effort calculations if the larvae do not drift with approximately the same frequency 233 throughout the sample period. For example if the larvae only drift at night, or at dusk or dawn, 234 the volumes of water sampled in total will not give a reliable estimate of density of the sample. 235 Table 3 provides estimates of larvae that would be expected to be caught. If we standardise to 260 the same volumes for each of the sites the effect is more apparent Table 4 . 261 drawing conclusions about timing of larval drift using a total flow, rather than considering the 278 changing flow during a netting event. 279
The skewed flow in drift nets may even be worse than observed here. In at least some cases the 280 flow meter was pointing in the wrong direction at the end of the soak duration thus measuring 281 flow out of the net likely due to standing waves causing backwash (Allan & Russek, 1985) 282 inside the net. The flow meter was therefore measuring water flow but not flow that was 283 passing through the net. This also suggests that a further over estimate of the flow occurs on 284 some net events and thus the volume which in turn would lead to further error in volumetric 285
calculations. 286
Turbulence as an indicator of net performance when collected in the manner described has 287 some potential but, at least in the early part of the soak period is less effective than graphing 288 flow decay. It may be that a turbulence measure during the whole soak period -which would 289 require modification to the equipment described -could provide useful information and may 290 warrant investigation where long duration soaks are required. 291
It has previously been suggested that low flow through drift nets may allow stronger swimming 292 fish to escape (Tonkin et al., 2007) . For this reason too, it is important to know the change in 293 flow rate during the soak period. If the flow towards the end of sampling period decreases too 294 far there is some prospect of strong fish, which may have been sampled at any time during the 295 soak duration, escaping the sample. Indeed there is some evidence collected during this study 296 that such an effect can be seen in Murray cod larvae. (Couch, 2014 unpublished) . Murray cod 297 critical swimming speeds range from an average of 11.47 cm.s-1 for preflexion larvae, through 298 to 28.84 cm.s-1 for postflexion larvae according to Kaminskas (2011) who attributed these data 299 to Kopf's (2011) unpublished findings. This corresponds to 2.5 and 5 m 3 per minute 300
respectively. This is right in the zone that the net performance drops to after a couple of hours 301 in most cases, and in all cases after the whole soak period (Calculations shown in appendix A). 302
There is mounting evidence that commonly accepted estimates of swimming performance are 303 low (Castro-santos, Sanz-ronda, & Ruiz-legazpi, 2013 
